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ABSTRACT
On Taboga Island, a touristic island located just 20km outside of Panama City, solid waste can
be found both littered and accumulated in an open-air dump that contributes to air, land, and
ocean pollution. While more sustainable waste management systems are possible, as seen in
other developing countries, differences in perceptions of waste management by users may result
in differences in acceptance of new ideas. In this study, semi-structured interviews were used to
gauge the status of waste management on Taboga and the perceptions of waste by its residents
and visitors in order to ensure the participation of users in sustainable programs such as
recycling. The majority (87.50%) of respondents had optimistic views toward recycling
implementation success and 50% had optimistic views toward requiring tourists to carry out their
own waste, indicating that certain new ideas may be readily accepted. Emphasizing education,
ease of use, and enforcement also may be key to ensure program success. While Taboga has
plans to remove the open-air dump and implement a recycling system, lawmakers should bear in
mind the perceptions of all users and should ensure that the program is cost-effective and
environmentally efficient before implementation. Future studies may test for user acceptance of
the specific waste management systems that are being considered for the island and how they
may be administered for maximum public participation.
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INTRODUCTION
The small (12 km2) island of Taboga is located just 20km from Panama City, Panama and is a
destination for Panamanian and foreign tourists. The island currently uses an open-air dump
where all solid waste materials are deposited and burned regularly. Smoke from burning wastes
in this site has been the source of many complaints from islanders to tourists alike and raises
health concerns from inhalation. Furthermore, waste from the site leaches into the ocean,
contaminating the marine environment, a growing issue as some waste materials, such as
synthetic polymers, do not degrade and can harm marine life (Moore 2008).
Projects to implement formal recycling collection on the island have been proposed and
recyclables would either be transported to the mainland or processed within a plant on the island
that would generate electricity. If effective, recycling may have the potential to provide a
sustainable solution for the 63% of waste produced on the island that is recyclable (Gonzalez
2005). However, an effective recycling program requires willing participants on both the
consumer as well as on the collection end. Factors such as cultural differences and awareness,
which may differ based on populations present, as previous studies have shown that personal
values directly correlate with attitudes toward the importance and inconveniences of recycling
(McCarty and Shrum 1994). This study will investigate how tourists and residents of Taboga
Island may respond to the implementation of a recycling service and to a law requiring visitors to
carry out their own waste and if other sustainable, more user-friendly alternatives to waste
management exist.
Waste in Panama
The issue of dealing with waste in developing countries is a growing issue, as the amount of
waste generated tends to increase with socioeconomic status (Sankoh et al 2012). In Panama,
there is one major landfill, Cerro Patacón, which serves Panama City, San Miguelito, and Colón.
Two smaller landfills also exist: Red Tank, serving the Pacific side and Mt. Hope, serving the
Atlantic side of Telfer’s Island in addition to local sections of Colón, although service is not
always reliable in many of the areas theoretically covered (Linowes and Hupert, 2006). These
three landfills are increasing in size, resulting in an increase in emissions – combined, they will
contribute to a projected 37.5 Gg methane emitted yearly by 2020 (Weitz et al, 2006). In many
other regions, such as Taboga Island, where formal waste management systems do not exist,
waste is burned in the island’s open-air dump and littering occurs (Linowes and Hupert, 2006).
Common Waste Management Options
Post-consumer waste management options are plentiful, although recycling, composting, and
waste-to-energy technologies (where non-recyclable and non-compostable materials are
incinerated with energy recovery) are the most sustainable methods (Brems et al, 2012; Chikere
Aja, 2014). Recycling is also shown to be an efficient process, even with plastics (provided that

no more than 20-30% virgin material is needed in the recycled product to maintain the same
quality as 100% virgin material) (Rajendran et al, 2013). Recycling in developing countries is
also shown to be cost effective in most cases, although most profits are only evident on a larger
scale (Lavee, 2007).
Complications with Recycling
Implementing a recycling service that would require individual users to separate materials at the
curb has complications in developing countries, where waste pickers (whose living involves
scavenging for recyclables already dumped in landfills) often lose their means of living and, less
commonly, have the opportunity to form partnerships with recycling firms. Furthermore,
material separation at the curb for recycling would require educational campaigns and
cooperation among households and businesses. Street pickers may also interfere with the system,
making it less economically efficient (Diaz, 2012).
A Change in Mindset for All
Changing practices at the manufacturing and consumer level is also an important challenge.
Methods of waste minimization (such as separation of wastes for on-site reuse and recycle and
equipment modification) tested at manufacturing firms in Malaysia proved cost effective,
indicating that waste reduction may be a major, incentivized area to target in developing nations
(Mallak et al, 2015). However, changing habits on the consumer level may require more effort.
As the economic value of natural areas such as beaches depends on, in part, cleanliness (Loomis
and Santiago, 2013), it is of interest for coastal areas of Panama to create effective solutions to
waste in order to maximize income from tourists. However, tourists themselves often contribute
to beach litter and education efforts to increase awareness regarding waste among beachgoers
may not be effective. For example, a study in Argentina that involved talking directly to
individual tourists on beaches to discourage littering showed to be only mildly effective at
changing the amount of waste left behind (Cingolani, 2015).
Waste Management on Islands
There are many strategies to both reduce waste and sustainably deal with waste once it is
produced on islands. However, each island has a unique set of geographical, social, and
economic barriers that often prevent the implementation of any of these ideas. Limited land
space, mountainous terrain, and vulnerability to extreme weather events are major threats to the
construction of sanitary landfills and recycling plants on islands. Differences in the economics of
the island also determine whether the more cost effective option lies in dealing with waste on site
or sending it back to the mainland due to fuel costs (Hernandez et al, 2004).
In addition to sustainably managing waste, islands can also work to reduce the amount of waste
produced in the first place by implementing a tax on goods imported based on their wastegenerating potential. They can also charge users (residents and businesses) for waste collection
depending on the amount of waste generated. However, the latter tax may encourage illegal

dumping and does not take into account wastes generated by tourists (Eckelman, 2014).
Options for Taboga Island
No study has focused on a particular area of Panama and delved into the management of and
attitudes toward waste of that region. The purpose of this study was to study how solid waste is
currently managed and perceived on Taboga Island, a tourist attraction for the country, and
inquire if ideas for more sustainable waste management are feasible, keeping in mind the level of
willingness of tourists and residents. The study will discuss, based on qualitative analyses if one
or more of the following options may be practical and effective for the island:
recycling/composting on site, sanitary landfill/waste-to-energy system on site, collecting
materials for landfill and recycling on the mainland, and/or requiring visitors to carry out their
own waste.
RESEARCH QUESTION
1. How is waste currently perceived and managed by residents and visitors on Taboga
Island and are more sustainable waste management practices feasible?
METHODS
Nature of the Interview
Data was obtained by conducting semi-structured interviews, a technique that involves using a
printed list of questions that are covered in a particular order so as to allow for data comparison
among subjects (Appendix I) (Russel 2002). New leads, or information mentioned by the subject
that either needed more clarification or explanation, were sometimes followed by additional
questions, under the discretion of the interviewer. Questions were asked in English or Spanish,
depending on the subject’s preference. Each interview ranged in duration from 3-15 minutes and
each subject was only interviewed once. Before interviews questions were asked, subjects were
asked to give verbal consent for the interview and were informed that their participation was
voluntary, that their responses were anonymous and confidential, and that they could decline to
answer any given question or could terminate the interview at any point. Permission was also
asked before audio recording or taking notes. Subjects were also assured that all audio recordings
and notes taken during the interview would be discarded after the study period (May 14, 2016).
The procedures of these interviews comply with the SIT Study Abroad Statement of Ethics, SIT
Human Participation Survey and were approved by the Local Review Board.
Interviews with Taboga Residents and Visitors
To determine how waste is perceived and managed on Taboga Island, interviews were conducted
with a total of 32 subjects, which were divided in two main groups: Taboga residents (16) and
Taboga visitors (16). Within each of these groups, two subgroups based on nationality:
Panamanians (8) and foreigners (8). A final gender subgroup within the nationality subgroup was

made: males (4) and females (4). The number of interview attempts that were rejected was
counted for each group and subgroup to account for potential non-response bias. Interviews took
place in a variety of locations on Taboga Island: on the beach, on the street, on the ferry dock, in
restaurants and stores, at hotels/hostels, and at personal residences.
In order to find out how waste is perceived by residents and visitors, subjects were first asked
questions not directly related to the topic, including: what changes in recent years they may have
noted on the island, and what improvements could be made to make their experience on the
island more pleasurable (Appendix I; Residents: Questions 1-3 and Visitors: Questions 1-3). The
percentage of respondents who mentioned waste on their own as either well-managed/an
improvement from the past or as poorly-managed/worse than in the past was recorded.
Significant differences between subject groups were tested using a Z-score calculator for two
population proportions with a two-tailed hypothesis at the 0.05 significance level.
In order to investigate current solid waste management on the island, subjects were asked if they
had information regarding the current state of waste management (Appendix I; Residents:
Questions 4-5, Visitors: Question 4). From these responses, a list of the main issues associated
with the current waste management system were compiled, with counts for the number of
respondents who mentioned each issue.
In order to find out if feasible and effective alternatives to reduce and sustainably manage waste
on the island exist, residents and visitors were asked questions related to improving waste
management (Appendix I; Residents: Question 6, Visitors: Question 5). From these responses, a
list of general waste management suggestions was compiled, with counts for the number of
respondents who mentioned each suggestion.
In order to determine the feasibility of a more sustainable waste management system, residents
and visitors were asked how successful they think specific strategies would be if implemented.
Visitors were asked if they would be willing to carry out their personal trash with them back to
the mainland (Appendix I: Visitors: Question 6). The percentage of respondents who had overall
positive views toward this waste management strategy was calculated. A list of the conditions to
ensure efficacy suggested by respondents who had positive views toward this strategy was
compiled, with counts for the number of respondents who mentioned each condition. If not
mentioned previously in the interview by the subject, both residents and visitors were also asked
how successful they think a recycling system requiring separation of materials by users would be
(Appendix I; Residents: Question 7, Visitors: Question 7). The percentage of respondents who
had overall positive views toward this waste management strategy was calculated. A list of the
conditions to ensure efficacy suggested by respondents who had positive views toward this
strategy was compiled, with counts for the number of respondents who mentioned each
condition. Significant differences between subject groups were tested using a Z-score calculator
for two population proportions with a two-tailed hypothesis at the 0.05 significance level.

Additional Interviews
Two additional interviews were conducted with Panamanians who have a special interest
in/knowledge of waste management. Both were asked a list of separate questions tailored to their
specific experiences with waste management. For example, those involved with a sustainable
waste management project were asked questions related to how the management of waste had
changed overtime since the project implementation, what challenges and successes it may have
brought, and how similar projects may be more successful in the future. Their responses served
to support data acquired by Taboga resident and visitor interviews and were discussed in this
paper, but their opinions were not factored into calculations described in Results.
RESULTS
Current Waste Management on Taboga Island
General information on waste management and its associated issues were obtained from resident
and visitor interviews. Both residents and visitors use brightly painted garbage tanks located
along the main road of the island, although littering still occurs (Appendix 2, Appendix 3). Solid
waste is collected from both street garbage tanks and from residences/businesses with door-todoor service using a small pickup truck, although there are reports of inconsistent service
(Appendix 4). Each household is charged $6/yr for waste collection, although some avoid paying
(Table 1). Metal and aluminum cans are collected by one resident who ships the material for
recycling to Panama City, but the system is not considered well organized to some and does not
involve compacting cans for maximum efficiency (Table 1). Although fines were confirmed to
exist for those who do not comply with recycling, it was not evident that all residents were aware
of this fine.
The main issues associated with current waste management based on the number of subjects who
mentioned each issue include: the presence of litter on beaches, along streets, and in natural areas
(10); the incoming of solid waste along the shoreline with origins from the Panama mainland (5);
the insufficient size and quantity of street garbage cans and their lack of placement on the beach
and other areas where littering occurs (5); solid waste brought to the open-air dump is burned,
contributing to air pollution (4); and the open-air dump’s proximity to the ocean leads to spillage
into the marine ecosystem (4) (Appendices 2-7).
Table 1. Issues with current waste management obtained from Taboga resident and visitor
interviews.
Issue Mentioned

Number of Times Mentioned by Subjects

Litter on beach and streets, in nature

10

Waste from Panama City washes ashore

5

Insufficient quantity/size of waste bins,
improper placement

5

Waste in open-air dump rolls down into
ocean

4

Open-air dump pollutes air through burning

4

Recycling is only for cans/not well organized 2
Aluminum cans not compacted before
shipment (inefficient)

2

Not evident that waste management exists

2

Open-air dump is located in a nature preserve 1
Litter cleanup is only focused on the areas
seen by visitors

1

Lack of financial incentives to deal with
waste properly

1

Some residents avoid paying $6/yr collection
fee

1

Perceptions of Waste on Taboga Island
Interviews with Taboga residents and visitors of the island revealed that among all subjects,
28.13% mentioned the topic of waste as well managed/an improvement from the past, 25%
brought up waste on their own as poorly managed/with room for improvement, 87.5% had
positive views toward a recycling system requiring users to separate materials, and 50% had
positive views toward a law requiring visitors to carry out their own waste with them back to the
mainland (Table 2).
The percentage of females who mentioned waste as poorly managed/with room for improvement
on their own was significantly higher than that for males (Z-score = 2.45, p-value = 0.01).
Visitors also had significantly more optimistic views toward recycling success than residents (Zscore = 2.14, p-value = 0.03). No significant differences were found between groups for
respondents who brought up waste as well managed/an improvement from the past on their own
or who had optimistic views toward a law requiring visitors to carry out their own waste.
Table 2. Perceptions of current waste management on Taboga Island and views toward more
sustainable management ideas as obtained from Taboga resident and visitor interviews.
Study

n

Mentioned

Mentioned

Optimistic

Optimistic

Group

Waste as
Well
Managed/an
Improvemen
t on Their
Own (%)

Waste as
Poorly
Managed/wit
h Room for
Improvemen
t on Their
Own (%)

Views
Toward
Recycling
Success (%)

Views
Toward
Visitors
Carrying
Out Waste
(%) (For
Visitors
Only)

Residents

16

31.25

31.25

75.00

----------------

Visitors

16

25.00

18.75

100.00

50.00

Panamania
ns

16

37.50

18.75

81.25

62.50

Foreigners

16

18.75

31.25

93.75

37.50

Females

16

31.25

43.75

81.25

62.50

Males

16

25.00

6.25

93.75

37.50

ALL
SUBJECTS

32

28.13

25.00

87.50

50.00

Conditions for a Successful Recycling System
The most frequently mentioned conditions for implementing a successful recycling system,
based on the number of subjects who mentioned each, included: emphasizing education for all
ages (9), proper/convenient bin placement and size (6), enforcement/fines for noncompliance (6),
and money incentives for recycling (5) (Table 3).
Table 3. Conditions for a successful recycling system on the island as obtained from Taboga
resident and visitor interviews.
Conditions for Successful Recycling
System

Number of Times Mentioned by Subjects

Emphasize education (for all ages - young
and old)

9

Proper/convenient bin placement and size

6

Enforcement/fines for noncompliance

6

Money incentives for recycling

5

Regular/consistent service

3

User friendly system

2

Compact recyclables before shipping
elsewhere

2

Time for people to grow accustomed to idea

2

Include organic waste

2

Ensure it is cost-effective

1

Allow Tabogans to start and run program
without outside (non-Tabogan) influence

1

Allow all recyclables to be placed in one bin
at curb to be separated at recycling facility

1

Proper planning/equipment

1

Community involvement

1

Conditions for Successful Implementation of a Law Requiring Visitors to Carry Out Own
Waste
The two conditions mentioned ensuring the success of a law requiring visitors to carry out their
own waste were providing trash bags for visitors (1) and monitoring/enforcement of the law (1)
(Table 4).
Table 4. Conditions for a law requiring visitors to carry out their own waste back to the Panama
mainland as obtained from Taboga visitor interviews.
Conditions for Law Requiring Visitors to
Carry Out Own Waste

Number of Times Mentioned by Subjects

Trash bags provided for visitors

1

Monitoring/enforcement

1

General Waste Management Suggestions
The most frequently mentioned suggestions for an improved waste management system, based
on the number of subjects who mentioned each, included: installing an incinerator with energy
recovery on the island (5), installing a sanitary landfill on the island (3), limiting
plastic/Styrofoam use by food stands/restaurants to reduce waste (2), attempting new ideas like
recycling even if there are doubts as to its success (2), and shipping all waste and recyclables to
Panama City (2) (Table 5).

Table 5. General waste management suggestions as obtained from Taboga residents.
Waste Management Suggestion

Number of Times Mentioned by Subjects

Incinerator with energy recovery on island

5

Sanitary landfill on island

3

Reduce plastic/Styrofoam waste by limiting
its use by stores/food shacks

2

Attempt new ideas (like recycling) even if
there are doubts on its success

2

Bring all waste/recyclables to Panama
mainland

2

Increase residential/business waste collection 1
fee to fund more sustainable management
Keep the current open-air dump

1

Tax importation of waste-generating goods

1

Dispose of fish/meat waste in ocean

1

Additional Interview Data
An interview with a Panamanian with experience in waste management revealed that a formal
waste/recycling collection program implemented in Guna Yala was only partly successful
despite thorough initiatives to teach children about recycling/composting in local elementary
schools, meeting with local authorities, collaborating with representatives from multiple islands,
and the placement of multiple colorful bins for material separation on four different islands. The
project also involved an initial exploratory study of the issue beforehand and focus groups were
held with Guna indigenous citizens, many of who identified waste as a critical issue in the
region. A number of difficulties were associated with program implementation, including:
difficulty of getting leaders of autonomous communities together to be willing to agree on
specific aspects of program implementation and governance, difficulty of coordinating logistics
of transporting materials from multiple islands to the proper facility on the mainland, and
difficulty of instilling recycling and proper waste disposal habits among users. The subject
concluded by highlighting the responsibility of the government (both national and local) has
toward ensuring a waste management system is successful, especially through agreeing on and
enforcing a given plan.
The interview with one additional Tabogan male resident with knowledge of future waste
management plans revealed that the following changes are likely to take place on the island: the

shutdown of the open-air dump on the island, the shipment of all accumulated solid waste to a
sanitary landfill in Panama City, the consistent and organized collection of all recyclable and
non-recyclable items for recycling/disposal in Panama City, and the distribution of personal
trash bags for visitors on the island to prevent littering. The subject also mentioned the chance
for the installment of an incinerator with energy recovery and/or of a recycling plant on the
island, although lack of space was mentioned as a likely hindrance to this proposal.
Interviews Declined
Nine total interviews were declined in the following groups: Panamanian Male Visitors (1),
Panamanian Female Visitors (4), Foreign Female Visitors (1), Panamanian Female Resident (1)
and Foreign Female Residents (2).
DISCUSSION
Visible Waste Management Issues Reported More Frequently
Interviews reveal that many residents and visitors are aware of the negative aspects and shortfalls
of waste management on Taboga Island. The most commonly reported issues were related to
littering; waste washing ashore from Panama City; and the insufficient quantity, size, and
placement of garbage tanks. Each of these issues was likely mentioned frequently as they are all
readily visible by both visitors and residents throughout the island. Other issues related to the
specifics of waste collection, the open-air dump, and the recycling system may have been
mentioned less as these issues are mostly only visible to residents. Low tally scores relative to
the number of subjects interviewed for this data may have been due to the avoidance of leading
questions, which would directly ask subjects to list the issues associated with waste management
on the island. Instead, residents were asked to describe the current situation of waste
management on the island and how it is managed and visitors were asked how they perceive
waste management on the island. For this reason, some subjects may not have mentioned
negative attributes of the waste management system.
Waste Management Has Improved, But There is Still Work to Be Done
The percentage of subjects who mentioned that waste management had improved from previous
years was similar to that of subjects who mentioned that there was room for improvement. This
may indicate that while there have been notable changes (particularly in the case of less litter on
beaches), waste management after collection still remains a significant issue. Most notably, only
metal and aluminum are recycled and transportation to the mainland is inefficient as materials
are not compacted. The remaining materials are burned in an open-air dump, which often results
in spillage into the ocean. However, both of these percentages were under 30%, which also may
have been due to the avoidance of leading questions and of prefacing the interview as focused on
waste management. The better management of beach litter may have been a result of an initiative
by the Tabogan government, which has issued a number of posters discouraging littering, and the
routine clean up of beach litter by beach chair and umbrella renters.

Perceptions of Waste Management May Differ by Gender and by Residency
A significantly higher proportion of females versus males mentioned waste as poorly managed
and/or with room for improvement. This supports that of a separate study comparing perceptions
of human ecology between genders that concluded that women perceive environmental issues as
more serious. However, the same study also found that men expressed more knowledge on
environmental subjects (Eisler et al 2003), possibly indicating that waste management strategies
could benefit by integrating all genders into decision-making. Additionally, a significantly higher
proportion of visitors versus residents had optimistic views toward implementing a recycling
system that would require users to separate materials, indicating that visitors may be more
receptive to participating in new sustainable management ideas than residents. However,
nonresponse bias may have played a role as females declined more interviews than males (7 v 2)
and visitors declined more interviews than residents (6 v 3), which may have ruled out more
indifferent responses toward waste management in female and visitor groups. Additionally,
although not recorded, interviews with visitors may have included more university-aged subjects
than interviews with residents, which may have affected results given that education level
increases environmental awareness in third world countries, such as Jordan (Ziadat 2009).
Although not recorded, alcohol consumption and upbeat moods may have been more prevalent in
visitors versus residents before and during interviews, which may have resulted in more positive
views toward current waste management and toward more sustainable management ideas.
Ensuring New Waste Management Implementation Acceptance and Success
Several different strategies were mentioned for ensuring the success of implementing a recycling
system that would require users to separate their own materials, with the most commonly
mentioned strategy being education. Currently, the elementary school on Taboga Island has
integrated lessons on recycled material crafts, which have shown successful. Integrating lessons
on the importance of disposing of waste properly, recycling, and how materials should be
separated may also prove successful, especially given that the island’s residents are well
educated as compared to those in other regions of the country. The illiteracy rate in Taboga is
among the lowest in the country (0.9%), a rate even lower than that of Panama City (2.7%) and
substantially lower than that of Guna Yala (38.5%) (Gabriel and Rivas 2005). While a number of
factors could have hindered the success of a sustainable waste management initiative on islands
of Guna Yala, a lower percentage of educated participants from the program’s start may have
been one of them. Residents with a higher education level, such as those of Taboga Island, may
be more willing to get together to both initiate the program and to learn how to participate in it,
as numerous studies have shown a positive link between education levels and recycling rates
(Jenkins et al 2000). Taboga’s independence as an island that is not governed in part by a
collective of island communities, as is the case in Guna Yala, may also simplify decision-making
and facilitate agreement on a specific waste management plan.
The Importance of Convenience and Enforcement of a New System

The second most frequently mentioned strategies for ensuring the success of both a recycling
system and a law requiring visitors to carry out their own waste were related to user-friendliness
and enforcement. Users are more likely to use a system if it is convenient (for a recycling
system: plenty of recycling bins, especially in locations where recyclable items are generated or
used, such as the beach and for a carry-out law: the distribution of plastic garbage bags for ease
of collecting materials). Enforcement of these laws will also encourage that users properly follow
through with the system, although a system such as recycling may be more difficult to enforce
among visitors, whose waste/recyclables cannot be as easily traced back to their owners as can
be done with residents, who leave their waste at their residences for collection.
Developing a Sustainable Waste Management Plan that Incorporates All Opinions
Taboga Island residents have several ideas for improving waste management that should be
taken into consideration before making changes. The top two mentioned suggestions were
related to replacing the existing open-air dump with a more sustainable option: either an
incinerator with energy recovery or a sanitary landfill. However, it is important to note that the
feasibility of these plans also need to be taken into consideration in terms of land space, which is
often limited on islands, and construction costs. Transporting both recyclables and nonrecyclables to the Panama mainland for proper disposal should also be ensured to be economical
and efficient as emissions from fuel could potentially come at high costs (Eckelman 2014).
Research Interview Bias
Several forms of interview bias may have also affected data. Nonresponse bias may have
prevented the further inclusion of indifferent/other attitudes that cannot be predicted toward
waste management. There were also differences in nonresponse rates between different groups:
visitors declined more interviews than residents (6 v 3), Panamanians declined more interviews
than foreigners (6 v 3), and females declined more interviews than males (7 v 2). Reasons
provided by subjects who declined interviews declines included: lack of time/convenience, lack
of interest, and/or inability to converse in either English or Spanish. Acquiescence bias and
social desirability bias may have occurred, as subjects may have tended to respond positively to
sustainable waste management ideas in an effort to appear friendly/agreeable. Tallies for waste
management issues, conditions for a successful recycling system, conditions for a law requiring
visitors to carry out their own waste, and waste management suggestions may appear low
compared to the number of subjects interviewed as subjects were not asked for these responses
directly and therefore, many did not elaborate beyond simple answers. Alcohol consumption by
subjects before and during interviews may have also affected results, possibly resulting in more
positive views toward current waste management and toward more sustainable management
ideas.
CONCLUSION
Progress is Already in Place

Waste management on Taboga Island has already improved in recent years, particularly in the
case of reduced beach litter and increased education on reusing materials in the island’s school.
Plans to further make waste management more sustainable include the removal of the open-air
dump and either the shipment of waste/recyclables to the city or the installment of an incinerator
with energy recovery and/or recycling plant on the island. Both of these options may increase
sustainability of the waste management system, given that emissions from fuel used for
transportation to the mainland is lower than that saved from recycling material.
Confirm the Willingness of Participants Before Implementation
While it appears that the majority of residents and visitors are open to new, sustainable waste
management ideas, lawmakers should take into consideration the opinions, ideas, and
suggestions of all participants before attempting to implement changes to ensure maximum
acceptance. Lawmakers should also be aware of differences in perceptions between genders,
especially as lawmakers tend to be male-dominated, and residency, especially in the case of a
touristic region such as Taboga whose waste is generated by visitors and residents alike.
Increasing education and ensuring convenience and enforcement of the system would also
maximize acceptance. Participants in a small community such as Taboga may also be willing to
follow through with creative ideas that are produced locally, so any idea that promotes more
sustainable waste management, such as making art or practical items such as cayucos (small
canoes) out of plastic waste, should also be encouraged.
Solving Waste Management and Other Issues Simultaneously
There are a number of additional issues besides waste management that subjects mentioned as
needing improvement. These issues include, but are not limited to: improving the quality and
quantity of running water, dealing with sewage safely, improving electricity reliability,
reconstructing roads and dilapidated buildings, improving restroom facilities for visitors, and
beautifying the overall aesthetic by reintroducing flowers that used to line the main roadways of
the “Island of Flowers.” Some of these issues could be solved simultaneously with the
implementation of a more sustainable waste management system. For example, the removal of
the open-air dump on the island could improve water quality for the island by reducing the load
of toxic compounds that may leach into the water supply. The installation of an organized
composting system for organic wastes could provide the island with natural compost for use in
new landscaping projects. The construction of an incinerator with energy recovery could provide
the island with a renewable and reliable electricity source.
Recommendations for Future Studies
Future studies may test for participant acceptance of specific waste management ideas, such as
the logistics of pickup schedules and bin placement and size for a new recycling program that are
being considered by lawmakers to ensure maximum public participation. Studies may also test
for differences in age in addition to residency, nationality, and gender to see where education
programs should be focused.
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APPENDICES
Appendix I. Interview questions for Taboga residents and visitor interviews
Question #

Residents

Visitors

1

Are you from Taboga and if
so, what were your reasons
for staying on the island. If
not, what drew you to the
island?

Where are you from and are
you here for pleasure? If so,
why did you choose Taboga
Island?

2

Are there any changes
Have you been here before
(positive or negative) that you and if so, have you noticed
have noticed on the island in
any changes in recent years?
recent years?

3

If you could improve
something on the island that
would make your time here
more pleasurable, what would
it be?

If you could improve
something on the island that
would make your time here
more pleasurable, what would
it be?

4

Can you describe for me the
current situation of waste on
the island?

How do you perceive waste
management on the island?

5

How is waste managed on the
island?

From your point of view, how
can ware management be
improved?

6

In your opinion, what would
be the best method of waste
management on the island?

Would you be willing to take
all of your trash back to the
mainland with you after your
visit?

7

Do you think that a collection
service where users would
have to separate materials
(plastics, glass, paper, etc.)
would be effective on the
island?

Do you think that a collection
service where users would
have to separate materials
(plastics, glass, paper, etc.)
would be effective on the
island?

Appendix 2. An example of the brightly painted garbage tanks that line the main road in Taboga

Appendix 3. An image of litter along the shoreline of Taboga Island

Appendix 4. Image of an overflowing garbage tank, indicating irregular collection of waste

Appendix 5. Image of plastic waste from the incoming tide deposited ashore.

Appendix 6. Image of burning wastes in the island’s open-air dump

Appendix 7. Image of waste spillage from the ocean side of the open-air dump

